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(57) ABSTRACT

The technical description relates to a vestibular optimizer
device configured to administer vestibular stimulation to a
subject having a head. An example vestibular optimizer
device 1ncludes a chair having a base, a seat, a back, and a
support member, the support member extending from the
base to the seat, having a central longitudinal axis, and being
attached to the seat, the support member rotatable about the
central longitudinal axis, the seat adapted to move toward
and away from the base, the chair adapted to move 1n a {irst
pattern of movements. It also includes a head engaging
member attached to the back of the chair and configured to
engage the head of the subject, the head engaging member
adapted to move 1n a second pattern of movements.
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1

VESTIBULAR OPTIMIZER DEVICES,
SYSTEMS, AND METHODS

FIELD

The disclosure relates to the field of vestibular optimizer
devices, systems, and methods. More particularly, the dis-
closure relates to vestibular optimizer devices, systems, and
methods designed to reduce the effects of disruptions to
normal functioning of the vestibular system.

BACKGROUND

The vestibular system acts as a mechanism to maintain
balance of an individual by monitoring the motion of the
head and stabilizing the eyes relative to the surrounding
environment. The vestibular system includes various organs
disposed within the inner ear that sense movement and
acceleration of the head in various directions.

A healthy vestibular system supplies the brain stem reli-
able 1mformation regarding spatial orientation, including
information regarding the spatial orientation of the head.
Normal functioning of the vestibular system can be dis-
rupted, however, leading to transmission of 1naccurate or
unreliable information to the brain stem. A number of factors
can contribute to such disruption, including several age-
related factors. For example, an acoustic neuroma may grow
on the vestibule-cochlear nerve. Contact between nner ear
organs and various other bodies, including loose debris and
skin (cholesteatoma) and bone growths (otosclerosis) can
also disrupt the vestibular system. Moreover, many diseases
and conditions can have a negative impact on the function-
ing of the vestibular system, including Memere’s disease,
migraine associated vertigo, and various autoimmune dis-
eases.

No matter the cause, disruptions to normal functioning of
the vestibular system Irequently have lifestyle-changing
impact on the individual. These disruptions typically lead to
spatial disorientation, which 1s the sensation of not knowing
where one’s body 1s in relation to one or both of the
horizontal and vertical planes. Affected individuals are often
torced to limit their movement and can become physically i1l
while disoriented.

Disruptions to normal vestibular function are common.
One study indicates that as many as thirty-five percent of
United States adults aged 40 years or older have experienced
at least some type of vestibular dysfunction. (Agrawal, Y., et
al., “Disorders of balance and vestibular function in US
adults,” Arch. Intern. Med. 2009; 169 (10): 938-44.)

Not surprisingly, the art includes a number of approaches
to treating disruptions to normal vestibular function. For
example, several approaches for stimulating the vestibular
system include moving a subject 1n a particular physical
pattern, whether horizontally, vertically, or rotationally.
These approaches typically refrain from moving the affected
individual, opting instead to move an apparatus (such as a
chair, stool, or platform) on which the subject rests. These
approaches aim to move the head 1n concert with the body

and avoid movement of the head and/or neck independently
of the body. U.S. Pat. No. 8,702,631 to Maher for VES-

TIBULAR STIMULATION SYSTEMS AND METHODS
describes an example that follows this treatment approach

Despite this and other examples, a need exists for
improved vestibular optimizer devices, systems, and meth-
ods.

BRIEF SUMMARY OF SELECTED EXAMPLES

Various example vestibular optimizer devices, systems,
and methods are described and illustrated herein.
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2

An example vestibular optimizer device configured to
administer vestibular stimulation to a subject having a head
comprises a chair having a base, a seat, a back, and a support
member, the support member extending from the base to the
seat, comprising a central longitudinal axis, and being
attached to the seat, the support member rotatable about the
central longitudinal axis, the seat adapted to move toward
and away from the base, the chair adapted to move 1n a first
pattern of movements, and a head engaging member
attached to the back of the chair and configured to engage
said head of said subject, the head engaging member adapted
to move 1n a second pattern of movements.

An example system configured to administer vestibular
stimulation to a subject having a head comprises a chair
having a base, a seat, a back, and a support member, the
support member extending from the base to the seat, com-
prising a central longitudinal axis, and being attached to the
seat, the support member rotatable about the central longi-
tudinal axis, the seat adapted to move toward and away from
the base, the chair adapted to move 1n a first pattern of
movements, a head engaging member attached to the back
of the chair and configured to engage the head of said

subject, the head engaging member adapted to move 1n a
second pattern of movements, and a goggle apparatus con-
figured to be worn on said head of said subject, the goggle
apparatus comprising a irame, a lens attached to the frame,
and a strap attached to the frame and configured to engage
said head.

An example method of administering vestibular stimula-
tion to a subject having a head, comprises the steps of
placing the subject 1n a vestibular optimizer device com-
prising a chair having a base, a seat, a back, and a support
member, the support member extending from the base to the
seat, comprising a central longitudinal axis, and being
attached to the seat, the support member rotatable about the
central longitudinal axis, the seat adapted to move toward
and away from the base, the chair adapted to move 1n a first
pattern of movements, and a head engaging member
attached to the back of the chair and configured to engage
the head of said subject, the head engaging member adapted
to move 1n a second pattern ol movements, engaging said
head of the subject with the head engaging member, moving
the chair in the first pattern of movements, and moving the
head engaging member 1n the second pattern of movements.

Additional understanding of claimed vestibular optimizer
devices, systems, and methods can be obtained by reviewing
the detailed description of selected examples, below, with
reference to the appended drawings.

DESCRIPTION OF FIGURES

FIG. 1 1s a side view of a first example vestibular
optimizer device.

FIG. 2 1s a cross-sectional view of the vestibular optimizer
device illustrated 1n FIG. 1 taken along line 2-2.

FIG. 3 1s a top view of the vestibular optimizer device
illustrated 1 FIG. 1.

FIG. 4 1s a top view of the section of the vestibular
optimizer device 1illustrated 1n FIG. 1 taken along line 4-4.

FIG. 5 1s a magnified perspective view of Area 1 of the
vestibular optimizer device 1llustrated 1n FIG. 1 and shows
the head of a subject engaged by the head engaging member.

FIG. 6 1s a side view of Area I of the vestibular optimizer
device 1llustrated 1n FIG. 1. The head engaging member of
the vestibular optimizer device 1s 1illustrated 1mn a neutral
position.
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FIG. 7A 1s a side view of Area I of the vestibular optimizer
device 1llustrated 1n FIG. 1. The head engaging member of

the vestibular optimizer device 1s illustrated 1n an extended
position.

FI1G. 7B 1s a side view of Area I of the vestibular optimizer 5
device 1llustrated 1n FIG. 1. The head engaging member of
the vestibular optimizer device 1s illustrated 1n a flexed
position.

FIG. 8 1s a perspective view of a first example goggle
apparatus. 10
FIG. 9 1s a flowchart representation of an example method

of administering vestibular stimulation to a subject having a

head.

DETAILED DESCRIPTION OF S
EXAMPLES

T
.

ECTED 15

The following detailed description and the appended
drawings describe and illustrate various example vestibular
optimizer devices, systems, and methods. The description 20
and 1llustration of these examples are provided to enable one
skilled 1n the art to make and use vestibular optimizer
devices and systems, and to perform related methods. They
are not mntended to limit the scope of the claims in any
mannet. 25

As used herein, the term “central longitudinal axis™ refers
to the axis that extends vertically through the planes con-
taining the proximal end, the distal end, and the geometric
center of the support member, and the seat and the base.

Each of FIGS. 1, 2, 3, 4, 5, 6, 7A, and 7B 1illustrates an 30
example vestibular optimizer device 2 or one or more
components thereof. The vestibular optimizer device 2 com-
prises chair 9 having a base 10, a support member 30, a seat

50, a back 80, and a head engaging member 100.

The base 10 1s substantially box-shaped and includes a 35
proximal end 12 and a distal end 14. The base 10 also defines
a cavity 16 that 1s 1 fluild communication with a cavity
opening 18 that 1s disposed on the proximal end 12 of the
base 10. The cavity 16 1s configured to a house a motor, such
as motor 20, described below, and/or various components 40
thereof. Various cavities may be defined by any portion of
the base 1n other embodiments. A skilled artisan will be able
to determine how to suitably configure one or more cavities,

i desired, according to a particular example based on
various considerations, including the specifications of the 45
motor and whether one or more motors 1s housed within a
particular cavity. In other example embodiments, the base
may define zero, one, two, three, or more than three cavities
and one or more of these cavities may define a cavity
opening. In other example embodiments, the base may be 50
configured to house zero, one, two, three, or more than three
motors.

The motor 20 disposed within the base 10 1s configured to
control the movements of the chair 9 and the head engaging
member 100. These movements are described in greater 55
detail below. The motor 20 1s operably connected to each of
a first control mechanism 22 and a second control mecha-
nism 26. The first control mechanism 22 comprises a first
wire 23 that 1s connected to the motor 20 and a {first control
unit 24. The first wire 23 extends through the cavity openming 60
18 defined by the base 10 and the support member opening
(described below) of the support member 30 and connects
the motor 20 to the first control unit 24, which 1s disposed
on the mner wall (described below) of the support member
30. The first control unit 24 controls and eflects the dis- 65
placement of the support member 30 relative to the base 10.
The first control unit 24 also contains a first set of software

4

instructions (not illustrated in the Figures) that communi-
cates particular movements of the support member 30 to the
motor 20, which carries out these instructions. The first set
ol software instructions may provide various settings that
correspond to particular movements of the support member
that are effectuated through the motor.

The second control mechanism 26 comprises a second
wire 25 that 1s connected to the motor 20 and a second
control unit 28. The second wire 25 extends through the
cavity opening 18 defined by the base 10, each of the support
member openings (described below) defined by the support
member 30, through a support member (described below)
defined by the seat 30 and back 80 of the chair 9, and
through a head engaging member opening (described
below). The second wire 25 connects the motor 20 to the
second control unit 28, which 1s disposed on the inner wall
(described below) of the head engaging member 100. The
second control unit 28 controls the rotational movement of
the head engaging member 100 and movement of the head
engaging member 100 towards and away from the base 10.
The second control unmit 28 also contains a second set of
software 1nstructions (not illustrated i1n the Figures) that
communicates particular movement of the head engaging
member 100 to the motor 20, which carries out these
instructions. The second set of software instructions may
provide various settings that correspond to particular move-
ments of the head engaging member 100 that are eflectuated
through the motor.

The motor 20 1s operably connected to a control pad (not
illustrated in the Figures) that allows a user of the vestibular
optimizer device 2 to control the movements of the head
engaging member 100 and chair 9 by selecting various
settings. The control pad controls the motor 20 wirelessly. A
skilled artisan will be able to determine how to suitably
configure the first and second control mechanisms, 1f
desired, according to a particular example based on various
considerations, including the specifications of the motor and
the desired movements of the head engaging member and
chair. In other example embodiments, the {first control
mechanism may be operably connected to a first motor and
the second control mechanism may be operably connected to
a second motor. In such an embodiment, the second motor
may be disposed on or within any portion of the vestibular
optimizer device, including within the head engaging mem-
ber. In other example embodiments, the motor may be
disposed within any portion of the chair, including within the
support member, back, seat, and head engaging member. In
other example embodiments, one or more of the motor, the
chair, and the head engaging member may include a physi-
cally-attached control pad that allows a user to select par-
ticular movements of the head engaging member and charr.

In the illustrated embodiment, the support member 30
comprises an elongate and tubular shaft having a proximal
end 32, a distal end 34, and a support member passageway
36 having a support member wall 38 extending from the
proximal end 32 to the distal end 34. The support member
30 1s substantially cylindrical and extends from the base 10
to the seat 50. The proximal end 32 of the support member
defines a proximal opening 40 and the distal end 34 of the
support member defines a distal opening 42; the proximal
opening 40 1s 1n fluid communication with the distal opening
42. The proximal opeming 40 1s 1n fluid communication with
a support member (described below) defined by the seat 50
and back 80 and the distal opeming 42 1s in fluid commu-
nication with the cavity opening 18, and, therefore, the
cavity 16, of the base 10. The support member 30 1is
configured to house the first wire 23, the second wire 23, and
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the first control unit 24. The support member may have any
shape, size, and configuration, however. A skilled artisan
will be able to determine a suitable shape, size, and con-
figuration for the support member according to a particular
example based on various considerations, including the
shapes, sizes, and configurations of the seat and the base. In
other example embodiments, the support member may have
any shape, including conical, pyramidal, and box. The
support member may also be integrally formed with one or
both of the base and seat on other example embodiments.
As described above, the support member 30 1s configured
such that 1t can be moved toward or away from the base 10.
More specifically, the proximal end 32 of the support
member 30 can be moved both towards and away from the
base 10 of the support member 30 via the motor 20 and the
first control unit 24. The seat 50, due to 1ts attachment to the
support member 30, 1s therefore moved toward and/or away
from the base 10 1n concert with the support member 30. In
this embodiment, a portion of the support member 30 may
extend into the base 10 1n order to move the support member
30, and the proximal end 32, in particular, amongst various
positions relative to the base 10. Accordingly, the distal end
34 of the support member 10 1s disposed within the base 10
and extends through 1ts cavity opening 18. A skilled artisan
will be able to determine how to swtably configure the
support member according to a particular example based on
various considerations, including the specifications of the
first control unit and the desired displacement of the support
member relative to the base. In various example embodi-
ments, the proximal end of the support member may be
displaced any distance from the proximal end of the base.
Examples of suitable distances between the proximal end of
the support member and the proximal end of the base include
distances between about 1 inches and about 48 inches,
distances between about 18 inches and about 36 inches, and
distances between about 24 inches and about 32 inches.
The support member 30 1s also configured to be rotatable
based on 1nstructions from the motor 20, the first control unit
22, and the control pad. As illustrated 1n FIG. 4, the central
longitudinal axis 31 may be disposed on a plane 33 that 1s
orthogonal to a plane 35 that extends through the leg rest
(described below) of the chair 9 and geometric center of the
support member 30. Each of the planes 33, 35 1s parallel to
the plane (not illustrated in the Figures) that contains the
upper surface 11 defined by the proximal end 12 of the base
10. The support member 30 can rotate up to a first angle o,
relative to the proximal end 12 of the base 10; 1t can also
rotate up to a second angle ., relative to the proximal end
12 of the base 10. The first angle a1 may be substantially
opposite to the second angle a, relative to the plane 35.
However, 1n other example embodiments, the support mem-
ber may be rotated to any degree. A skilled artisan will be
able to determine how to suitably configure the rotational
ability of the support member according to a particular
example based on various considerations, including the
specifications of the first control unit and the desired dis-
placement of the support member relative to the base. In
various example embodiments, the support member may
rotate up to any angle in either direction relative to the
proximal end of the base. Examples of suitable first angles
include angles between about 0° and about 50°, angles
between about 10° and about 40°, and angles between about
20° and about 30°. Examples of suitable second angles
include angles between about 0° and about -50°, angles
between about —10° and about -40°, and angles between
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about —20° and about -30°. In other example embodiments,
the support member may be rotated 360° about its central
longitudinal axis.

The chair 9 also includes a seat 50 and a back 80. The seat
50 and back 80 are integrally formed and, cooperatively, are
substantially L-shaped. The seat 50 includes a first end 31,
a second end 53, a proximal end 55, and a distal end 52 that
forms a seat opening 54 that 1s 1 fluid communication with
the proximal opening 40 and a passageway (not 1llustrated in
the Figures) that contains the second wire 25 and extends
through the seat 50 and the back 80. The proximal end 55 1s
substantially opposite the distal end 52 and includes a first
cushion 60 that 1s attached to the proximal end 55. The first
cushion 60 may be attached to the proximal end 55 via one
or more adhesives, as 1s shown 1n the illustrated embodi-
ment. The first cushion 60 1s configured to provide comiort
to a subject that 1s seated on the first cushion 60. A skilled
artisan will be able to determine how to suitably configure
the seat according to a particular example based on various
considerations, including the size and shape of the passage-
way and the desired comiort level of a subject. In other
example embodiments, the chair may not contain a {first
cushion. In other example embodiments, the cushion may be
attached to the seat via one or more mechanical attachment
mechanisms. In other example embodiments, the seat may
be formed separately from the back, rather than integrally
formed with the back.

Attached to the first end 51 of the seat 50 1s a leg rest 64.
The leg rest 64 provides an area for a subject using the chair
9 to place his or her legs. The leg rest 64 1s integrally formed
with a footrest 66. The footrest 66 provides an area for a
subject using the chair 9 to place his or her feet. The leg rest
64 may be attached to the seat 50 via a mechanical attach-
ment. A skilled artisan will be able to suitably configure the
leg rest and the footrest, 11 desired, according to a particular
example based on various considerations, including the
distance between the base and the seat and height of the
base. In other example embodiments, the chairr may not
include a leg rest or a footrest. In other example embodi-
ments, the chair may include only a leg rest. In other
example embodiments, the leg rest and the footrest may not
be integrally formed; instead, the footrest may be attached to
the leg rest via one or more adhesives and/or mechanical
attachments. In other example embodiments, one or both of
the leg rest and footrest may be extendable.

Also attached to the seat 50 are first and second arm rests
70, 74. The first and second arm rests 70, 74 are substantially
similar in shape and size and are each attached to a perimeter
59 of the seat 50. The first armrest 70 includes a mounted
portion 71, which 1s attached to the seat via a mechanical
attachment (not illustrated 1n the Figures), an arm bar 72,
and a grip 73. As illustrated 1n FIG. 1, the grip 73 1s threaded
to allow for a subject to more easily hold the grip 73. The
mounted portion 71 and arm bar 72 are substantially
T-shaped. The second armrest 74 includes a mounted portion
75, which 1s attached to the seat via a mechanical attachment
(not illustrated 1n the Figures), an arm bar 76, and a grip 77.
The grip 77 1s threaded to allow for a subject to more easily
hold the grip 77. The mounted portion 75 and arm bar 76 are
substantially T-shaped. A skilled artisan will be able to
suitably configure the first and second arm rests, 11 desired,
according to a particular example based on various consid-
erations, including the shapes and sizes of the seat and the
back. In other example embodiments, the first and second
armrests may be itegrally formed with the seat and/or back.
In other example embodiments, the first and second armrests
may be attached to the seat and/or back via one or more
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adhesives. In other example embodiments, the chair may
include zero or one armrest. In other example embodiments,
one or more of the armrests may be extendable.

The back 80 includes a first end 81, a second end 83, a
distal end 82, and a proximal end 85 that forms a back
opening 84 that 1s 1 fluild communication with the head
engaging member opening (described below) and a passage-
way (not illustrated 1n the Figures) that contains the second
wire 25 and extends through the seat 50 and the back 80. The
first end 81 1s substantially opposite the second end 83 and
includes a second cushion 62 that 1s attached to the first end
81. The second cushion 62 may be attached to the first end
81 via one or more adhesives, as 1s shown 1n the illustrated
embodiment. The second cushion 62 is configured to pro-
vide comiort to a subject whose back will rest on the second
cushion 62. A skilled artisan will be able to determine how
to suitably configure the back according to a particular
example based on various considerations, including the size
and shape of the seat and the desired comiort level of a
subject. In other example embodiments, the chair may not
contain a second cushion. In other example embodiments,
the cushion may be attached to the back via one or more
mechanical attachment mechanisms.

The head engaging member 100 includes a main body
102, a proximal end 104, and a distal end 106, a first end
108, and a second end 109. The main body 102 1s comprised
of a first side panel 110, a second side panel 120, and a base
130 disposed between the first side panel 110 and the second
side panel 120. The head engaging member 100 also
includes an adjustable headband 150. The head engaging
member 100 1s attached to the back 80 of the chair 9.

As 1llustrated in FI1G. 3, the proximal end 104 of the main
body 102 1s substantially U-shaped. As FIG. 5 shows, the
first side panel 110 1s configured to contact the right side of
a subject’s 4 head 5, while the second side panel 120 1s
configured to contact the left side of a subject’s 4 head 5.
The first and second side panels 110, 120 are configured to
engage the head 5 of the subject 4 and keep the head 5 from
moving independent from the movement of the head engag-
ing member 100, as instructed by the second control mecha-
nism 24, the motor 20, and the control pad. The first and
second side panels 110, 120 and the base 130 are comprised
ol a material that will not damage or injure a subject’s 4 head
5. The main body may have any shape in other embodi-
ments, however. A skilled artisan will be able to determine
a suitable shape for the main body according to a particular
example based on various considerations, including the size
and shape of the back and the firmness with which the head
should be held 1n place. In other example embodiments, the
head engaging member can have any shape, including
semi-conical, semi-cylindrical, and V-shaped. In other
example embodiments, the head engaging member may
comprise a board that does not include first and second side
panels.

The head engaging member 100 includes an adjustable
headband 150 that 1s attached to an inner wall 132 of the
base 130 and provides additional stability to the head 5 of a
subject 4, as shown 1n FIG. 5. The adjustable headband 150
1s configured to surround at least a portion of the head 5 of
a subject 4 and maintain the head 5 within its proper
position. The adjustable headband 150 1ncludes a cord 152
and an adjustment mechanism (not illustrated in the Fig-
ures), which allows the cord 152 to be tightened about a head
5. The adjustable headband 150 1s attached to the inner wall
132 via a mechanical attachment (not illustrated in the
Figures). A skilled artisan will be able to determine how to
configure the adjustable headband, 11 desired, according to a
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particular example based on various considerations, includ-
ing the size and shape of the main body of the head engaging
member. In other example embodiments, the adjustable
headband may not be adjustable. In other example embodi-
ments, the adjustable headband may be attached via one or
more adhesives to any portion of any of the base, the first
side panel, and/or the second side panel of the head engaging
member.

As described above, the head engaging member 100
houses a second control mechanism 24 that provides nstruc-
tions to the head engaging member 100 indicating direction
and degree of movement. In the illustrated embodiment, the
proximal end 104 of the main body 102 has at least two
primary directions of movement: movement towards and
away from the seat 30 and rotational movement.

FIGS. 6 and 7 best illustrate movement of the head
engaging member 100 towards and away from the seat 50.
The proximal end 104 of the main body 102 of the head
engaging member 100 1s disposed on a first plane 140 that
1s substantially parallel to the plane (not illustrated 1n the
Figures) on which the proximal end 12 of the base 10 is
disposed. When the head engaging member 100 1s 1n the
neutral position, as illustrated in FIG. 6, the first plane 140
1s set at a third angle 131 to the plane 89 on which the second
end 83 of the back 80 1s disposed. The plane 89 extends
through the base 10 and 1s substantially parallel to a plane
(not 1llustrated in the Figures) on which the first end 81 of
the back 80 1s disposed. In this embodiment, the first plane
140 1s substantially orthogonal to the plane 89 when the head
engaging member 100 1s in the neutral position. However,
when the head engaging member 100 1s 1n the extended
position, as illustrated 1n FIG. 7A, the first plane 140 1s set
at a fourth angle 3, to the plane 89 on which the second end
83 of the back 80 1s disposed. Additionally, when the head
engaging member 100 1s 1n the tlexed position, as 1llustrated
in FIG. 7B, the first plane 140 1s set at a fifth angle {3, to the
plane 89 on which the second end 83 i1s disposed. Accord-
ingly, 1n use, the head engaging member 100 may pivot both
toward and away from the seat 50 and may pivot a head 1n
cach direction. In various example embodiments, the head
engaging member may be angled to any degree. A skilled
artisan will be able to determine how to suitably angle the
first plane relative to the second plane according to a
particular example based on various considerations, includ-
ing the desired procedure of the vestibular optimizer device
and the size and shape of the head engaging member. In
various example embodiments, the head engaging member
may have any angle relative to the back when 1t 1s 1n either
of the neutral, extended, and tlexed positions. Examples of
suitable third angles include angles between about 80° and
about 100°, angles between about 85° and about 95°, and
angles between about 88° and about 92°. Examples of
suitable fourth angles include angles between about 40° and
about 90°, angles between about 50° and about 80°, and
angles between about 60° and about 70°. Examples of
suitable fifth angles include angles between about 90° and
about 140°, angles between about 100° and about 130°, and
angles between about 110° and about 120°.

As 1ndicated above, the head engaging member 100 can
also be rotated. The second end 109 1s disposed on the same
plane as the plane 89 on which the second end 83 of the back
80 15 disposed. Additionally, the outer portion 114 of the first
side panel 110 and the outer portion 124 of the second side
panel 120 are disposed on third and fourth planes 145, 146,
respectively, that form sixth and seventh angles ¥, ¥, to the
plane 89 on which the second end 83 of the back 80 1s
disposed. In the illustrated embodiment, each of the sixth
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and seventh angles y,, ¥, may be 90° when the head
engaging member 1s 1n the neutral position, described above;
accordingly, the third and fourth planes 145, 146 may be
orthogonal to the plane 89 on which the second end 83 of the
back 80 1s disposed. The head engaging member 100 can be
rotated from the neutral position to a first rotated position in
which the outer portion 114 of the first side panel 110 1s
rotated away from the second armrest 74. When 1n the first
rotated position, the sixth angle , may no longer be 90°.
Additionally, the head engaging member 100 can be rotated
from the neutral position to a second rotated position 1n
which the outer portion 124 of the second side panel 120 1s
rotated away from the first armrest 70. When 1n the second
rotated position, the seventh angle v, may no longer be 90°.
A skilled artisan will be able to determine how to suitably
angle the head engaging member relative to the chair
according to a particular example based on various consid-
erations, including the desired procedure of the vestibular
optimizer device and the size and shape of the head engaging
member. In various example embodiments, either of the
outer portions of first and second side panels may have any
angle relative to the back when it 1s 1n erther of the first and
second rotated positions. Examples of suitable sixth angles
include angles between about 0° and about 50°, angles
between about 10° and about 40°, and angles between about
20° and about 30°. Examples of suitable seventh angles
include angles between about 0° and about -50°, angles
between about —10° and about —40°, and angles between
about —20° and about -30°.

FI1G. 8 1llustrates a goggle apparatus 200 configured to be
worn on the head of a subject. The goggle apparatus 200
comprises a frame 210, a lens 240, and a strap 270.

The frame 210 1s elongate, curved, and designed to cover
both eyes of a subject. The frame 210 1ncludes a cutout 212
designed to abut the nose of a subject. The frame 210 1s
configured to engage the lens 240 and hold the lens 210
within a channel (not illustrated in the Figures) that extends
around the interior portion (not illustrated 1n the Figures) of
the frame 210. The frame 210 also includes a first slot 216
configured to engage the strap 270 and a second slot (not
illustrated in the Figures) configured to engage the strap 270.
The strap 270 1s inserted through the first 216 and second
slots and 1s configured to be worn around a subject’s head.
The strap 270 1s adjustable and can be tightened or loosened
based on an individual subject’s head size and shape.
Optionally, the frame 210 may further include a cushioned
portion 214 configured to contact the head of a person. The
cushioned portion 214 provides comiort to a wearer of the
goggle apparatus 200. The frame may have any size, shape,
and configuration, however. A skilled artisan will be able to
determine a suitable size, shape, and configuration for the
goggle apparatus according to a particular example based on
various considerations, including the size, shape, and con-
figuration of the head engaging member. In other example
embodiments, the frame may be mtegrally formed with the
lens. In other example embodiments, the frame may not
include a cushioned portion and/or a strap.

The lens 240 1s substantially opaque and 1s attached to the
frame 210. The opacity of the lens 240 1s illustrated by the
pattern shown on the lens 240 1n FIG. 8. More specifically,
the lens 240 1s configured to be attached to the frame 210
within 1ts channel. The lens 240 may be comprised of any
material, including plastic or a metal, and 1includes a stimu-
lus 242 on which the subject will concentrate when the
goggle apparatus 200 1s 1n use, described below. Thus, when
a subject 1s using the goggle apparatus 200, he or she will,
primarily, be able to see the stimulus 242. Therefore, the
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non-stimulus portions of the lens 240 may be substantially
opaque. Though the stimulus 242 1s T-shaped in this embodi-
ment, he stimulus may comprise any number, letter, symbol,
figure, drawing, combination thereot, and/or other design. A
skilled artisan will be able to determine a suitable size,
shape, and configuration for the lens and the stimulus
according to a particular example based on various consid-
erations including the procedure with which the goggle
apparatus will be used. In other example embodiments, the
lens may be partially opaque, partially transparent, com-
pletely transparent, and/or completely opaque. In other
example embodiments, the lens may include zero, one, two,
three, or more than three stimuli and the one or more stimuli
may have any shape, size, and configuration.

The goggle apparatus 200 1s used 1n conjunction with the
vestibular optimizer device 2 to form a vestibular optimizer
system (not 1llustrated 1n the Figures). The vestibular opti-
mizer system comprises both the vestibular optimizer device
2 and the goggle apparatus 200 and functions to treat
vestibular 1mbalances, afllictions, and/or diseases. The
goggle apparatus 200 1s worn by a subject and forces the
subject to concentrate on a particular stimulus, such as
stimulus 242, while the chair 9 and head engaging member
100 of the vestibular optimizer device 2 mampulate the
subject’s head and body. Using a goggle apparatus 200 with
an opaque lens 240 1s advantageous because 1t focuses a
subject’s vision on the stimulus while their head and/or body
1s rotated, adjusted, and/or moved relative to the base 10 of
the chair 9. Sole focus on the stimulus 242 improves the
functioning of the vestibular optimizer device 2 by orienting
the head 1n a particular configuration, which has been proven
to reduce vestibular system performance. Accordingly, the
goggle apparatus 200 1s specifically configured for use with
the vestibular optimizer device 2.

FIG. 9 1s a flowchart representation of an example method
300 for administering vestibular stimulation to a subject
having a head. Performance of this method 300 results in
stimulation of the vestibular system of a subject.

An mitial step 302 comprises placing the subject 1n a
vestibular optimizer device, such as the vestibular optimizer
device 2 described above. Accordingly, the vestibular opti-
mizer device comprises a chairr 9 and a head engaging
member 100. The chair 9 may move rotationally, described
above, 1n which the support member 30, and thus the seat 50,
rotate about the central longitudinal axis 31 of the support
member 30. The chair 9 also may be displaced relative to the
base 10, in which the seat 50 of the chair 9 moves toward or
away from the base 10, as described above.

Additionally, as described above, the head engaging
member 100 mcludes a neutral position and may be capable
of being transitioned into one or more ol an extended
position, a flexed position, a first rotated position, and a
second rotated position. Any suitable vestibular optimizer
device may be used to perform this step, however. A skilled
artisan will be able to determine a suitable vestibular opti-
mizer device for use for this step according to a particular
example based on various considerations, including the
particular vestibular deficiency the performer of this step
wishes to treat and the size and shape of the subject. In other
example embodiments, the chair may move rotationally, but
not be displaced relative to the base; 1t may also be displaced
relative to the base, but not move rotationally 1 other
example embodiments. In other example embodiments, the
head engaging member may include neutral, extended, and
flexed positions, but not include first and second rotated
positions. Additionally, in other example embodiments the
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head engaging member may include neutral, first, and sec-
ond rotated positions, but not tlexed and/or extended posi-
tions.

Another step 304 comprises engaging the head of the
subject with the head engaging member 100. In this embodi-
ment, the head of the subject i1s 1n contact with one or more
of the first side panel 110, the second side panel 120, and the
base 130 of the head engaging member 100. The head of the
subject may also be secured by the adjustable headband 150
of the head engaging member 100. Securing the head of the
ject with the adjustable headband 150 1s optional, how-

sub
ever.

Another step 306 comprises moving the chair 9 in a first
pattern of movements. Example first patterns of movements
are described below.

Another step 308 comprises moving the head engaging
member 100 1n a second pattern of movements. Example
second patterns of movements are described below.

Optionally, another step 310 may be performed. Step 310
comprises repeating the movement of the chair 9 1 a first
pattern ol movements that 1s described 1n step 306.

Optionally, another step 312 may be performed. Step 312
comprises repeating the movement of the chair 9 1 a second
pattern of movements that 1s described 1n step 308.

Any of steps 306, 308, 310, and 312 may be performed 1n
any order. Additionally, various methods exist in which
tewer than each of steps are performed. A skilled artisan will
be able to determine which of these steps may be performed
and their sequence according to a particular example based
on various considerations, including the particular vestibular
deficiency the performer of this step wishes to treat and the
size and shape of the subject. In other example embodi-
ments, only steps 306 and 308 are performed. In other
example embodiments, only steps 308 and 310 are per-
formed. In other example embodiments, the subject of the
method may wear a goggle apparatus, such as goggle
apparatus 200. In other example embodiments, one or more
of steps 306, 308, 310, and 312 may be performed between
about 1 time and about 20 times, between about 3 and about
12 times, and about 5 and about 8 times.

It 1s noted that 1t 1s considered advantageous to complete
the method 300 in the order illustrated and described.
However, any order 1s considered suitable.

EXAMPLES

Below are examples of first patterns of chair movements
and second patterns of head engaging member movements.
Performance of a first pattern of movements and a second
pattern ol movements comprise a sequence.

Example 1—First Sequence

The first sequence begins with placing the head engaging
member 1n the extended position. In this example sequence,
the fourth angle 132, which 1s described above, 1s approxi-
mately 40°. Next, the seat of the chair 1s raised relative to
and away from the base. In this example sequence, the chair
1s raised approximately 36 inches away from the base. Once
the chair has been moved, the head engaging member 1s
transitioned from the extended position to the neutral posi-
tion;, accordingly, the third angle {3,, which 1s described
above, 1s approximately 90° when in the neutral position.
Next, the seat of the chair 1s lowered relative to and toward
the base. In this example sequence, the chair 1s lowered
approximately 36 inches toward the base. The first sequence
1s then repeated five times.
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It 1s noted that the head engaging member may be placed
in the flexed position, 1 addition to or instead of in the
extended position, 1n other examples.

Example 2—Second Sequence

The second sequence begins with placing the head engag-
ing member 1n the extended position. In this example
sequence, the fourth angle [, which 1s described above, 1s
approximately 40°. Additionally, when this sequence 1is
performed with a subject, the subject may be wearing a
goggle apparatus, such as goggle apparatus 200 described
above, and may be told to focus on a stimulus, such as
stimulus 242. Next, the seat of the chair 1s raised relative to
and away from the base. In this example sequence, the chair
1s raised approximately 36 inches away from the base. While
the seat 1s moving away from the base, the head engaging
member 1s transitioned from the extended position to the
neutral position; accordingly, the third angle [3,, which 1s
described above, 1s approximately 90° when 1n the neutral
position. The head engaging member begins transitioning to
the neutral position once the chair i1s approximately 18
inches away from the base and 1s fully placed 1n the neutral
position once the hair 1s approximately 36 inches from the
base. The head engaging member 1s then placed in the
extended position and, 1n this example sequence, the fourth
angle 3, 1s approximately 40°. Next, the seat of the chair 1s
lowered relative to and toward the base. In this example
sequence, the chair 1s lowered approximately 36 inches
toward the base. The head engaging member 1s then placed
in the neutral position. The second sequence 1s then repeated
five times.

It 1s noted that the head engaging member may be placed
in the flexed position, 1 addition to or instead of in the
extended position, 1n other examples.

Example 3—Third Sequence

The third sequence begins with placing the head engaging
member 1n the extended position. In this example sequence,
the fourth angle 3,, which 1s described above, 1s approxi-
mately 40°. Additionally, when this sequence 1s performed
with a subject, the subject may be wearing a goggle appa-
ratus, such as goggle apparatus 200 described above, and
may be told to focus on a stimulus, such as stimulus 242.
Next, the seat of the chair 1s raised relative to and away from
the base. In this example sequence, the chair 1s raised
approximately 36 inches away from the base. While the seat
1s moving away from the base, the head engaging member
1s transitioned from the extended position to the neutral
position; accordingly, the third angle [,, which 1s described
above, 1s approximately 90° when in the neutral position.
The head engaging member begins transitioning to the
neutral position once the chair 1s approximately 6 inches
away Irom the base and 1s fully placed in the neutral position
once the seat 1s approximately 36 inches from the base. The
head engaging member 1s then placed in the extended
position and, 1n this example sequence, the fourth angle 3,
1s approximately 40°. Next, the seat of the chair 1s lowered
relative to and toward the base. In this example sequence,
the chair 1s lowered approximately 36 inches toward the
base. The head engaging member then begins transitioning
to the neutral position once the chair has moved approxi-
mately 6 inches toward the base and is fully placed 1n the
neutral position once the seat has been lowered 36 inches
toward the base. The third sequence 1s then repeated five
times.
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It 1s noted that the head engaging member may be placed
in the flexed position, 1 addition to or instead of in the
extended position, 1n other examples.

Example 4—Fourth Sequence

The fourth sequence begins with placing the head engag-
ing member 1n the neutral position. When this sequence 1s
performed with a subject, the subject may be wearing a
goggle apparatus, such as goggle apparatus 200 described
above, and may be told to focus on a stimulus, such as
stimulus 242. Next, the support member and, therefore, the
seat of the chair 1s rotated to a first angle o, relative to the
proximal end of the base, as described above. In this
example, the first angle o, 1s approximately 50°. Once the
chair has been rotated, the head engaging member 1s tran-
sitioned from the neutral position to the first rotated position.
In this example, the sixth angle v,, described above, 1is
approximately 50° relative to the plane 89 on which the
second end 83 of the back 80 1s disposed. The chair 1s then
rotated to 1ts original position. The head engaging member
1s then placed 1n the neutral position. The fourth sequence 1s
then repeated five times.

It 1s noted that the fourth sequence also may be performed
such that the seat of the chair 1s rotated to a second angle o,
relative to the proximal end 12 of the base 10. In such an
example, the second angle a, 1s approximately —50°. Addi-
tionally, the head engaging member may be rotated to the
second rotated position and to a seventh angle v, described
above, that 1s approximately —50° relative to the plane 89 on
which the second end 83 of the back 80 1s disposed. The
head engaging member may also be placed 1n the flexed
and/or extended positions during this sequence.

Example 5—Fiith Sequence

The fifth sequence begins with placing the head engaging
member 1n the neutral position. When this sequence 1s
performed with a subject, the subject may be wearing a
goggle apparatus, such as goggle apparatus 200 described
above, and may be told to focus on a stimulus, such as
stimulus 242. Next, the support member and, therefore, the
seat of the chair 1s rotated to a first angle o, relative to the
proximal end of the base, as described above. In the Fourth
Sequence, described above, the first angle o, 1s approxi-
mately 50°; 1n this example, the first angle o, 1s approxi-
mately 20°. Once the chair has been rotated approximately
15°, the head engaging member 1s transitioned from the
neutral position to the first rotated position. In this example,
the sixth angle ,, described above, 1s approximately 50°
relative to the plane 89 on which the second end 83 of the
back 80 1s disposed. The chair 1s then rotated to 1ts original
position. The head engaging member i1s then placed 1n the
neutral position. The fifth sequence 1s then repeated five
times.

It 1s noted that the fifth sequence also may be performed
such that the seat of the chair 1s rotated to a second angle o,
relative to the proximal end 12 of the base 10. In such an
example, the second angle a, 1s approximately —20°. Addi-
tionally, the head engaging member may be rotated to the
second rotated position and to a seventh angle ¥, described
above, that 1s approximately —50° relative to the plane 89 on
which the second end 83 of the back 80 1s disposed. The
head engaging member may also be placed 1n the flexed
and/or extended positions during this sequence.

Example 6—Sixth Sequence

The sixth sequence begins with placing the head engaging
member 1n the neutral position. When this sequence 1s
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performed with a subject, the subject may be wearing a
goggle apparatus, such as goggle apparatus 200 described
above, and may be told to focus on a stimulus, such as
stimulus 242. Next, the support member and, therefore, the
seat of the chair 1s rotated to a first angle ., relative to the
proximal end of the base, as described above. In the Fourth
Sequence, described above, the first angle o, 1s approxi-
mately 50°; 1in this example, the first angle o, 1s approxi-
mately 10°. Once the chair has been rotated approximately
5°, the head engaging member 1s transitioned from the
neutral position to the first rotated position. In this example,
the sixth angle ,, described above, 1s approximately 50°
relative to the plane 89 on which the second end 83 of the
back 80 1s disposed. The chair 1s then rotated to 1ts original
position. The head engaging member 1s then placed in the
neutral position. The sixth sequence 1s then repeated five
times.

It 1s noted that the sixth sequence also may be performed
such that the seat of the chair 1s rotated to a second angle «.,
relative to the proximal end 12 of the base 10. In such an
example, the second angle a, 1s approximately —10°. Addi-
tionally, the head engaging member may be rotated to the

second rotated position and to a seventh angle v, described
above, that 1s approximately —50° relative to the plane 89 on
which the second end 83 of the back 80 1s disposed. The
head engaging member may also be placed 1n the flexed
and/or extended positions during this sequence.

All components of the vestibular optimizer devices and
systems can be made from any suitable material. Non-
limiting examples of suitable maternals include one or more
metals, one or more plastics, and some combination of metal
and plastic.

Those with ordinary skill 1n the art will appreciate that
various modifications and alternatives for the described and
illustrated embodiments can be developed in light of the
overall teachings of the disclosure. Accordingly, the particu-
lar arrangements disclosed are intended to be illustrative
only and not limiting as to the scope of the invention, which
1s to be given the full breadth of the appended claims and any
and all equivalents thereof.

I claim:

1. A vestibular optimizer device configured to administer
vestibular stimulation to a subject having a head, compris-
ng:

a chair having a base, a seat, a back, and a support
member, the support member extending from the base
to the seat, comprising a central longitudinal axis, and
being attached to the seat, the support member rotatable
about the central longitudinal axis, the seat adapted to
move toward and away from the base, the chair adapted
to move 1n a first pattern of movements;

a head engaging member attached to the back of the chair
and configured to engage said head of said subject, the
head engaging member having a main body comprising
a first side panel, a second side panel, a base disposed
between the first side panel and the second side panel,
and an adjustable headband attached to the base, at least
one other axis parallel to the central longitudinal axis
independent of movement of the chair about the central
longitudinal axis and adapted to move i a second
pattern of movements;

a motor;

a first control unit operably connected to the motor, the
first control unit configured to control movement of the
support member of the chair; and
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a second control unit operably connected to the motor, the

second control unit configured to control movement of

the head engaging member.

2. The vestibular optimizer device of claim 1, wherein the
chair and the head engaging member can move contempo-
raneously.

3. The vestibular optimizer device of claim 1, wherein the
motor 1s disposed within the base of the charir.

4. The vestibular optimizer device of claim 1, further
comprising a {irst armrest attached to the seat of the chair.

5. The vestibular optimizer device of claim 4, further
comprising a second armrest attached to the seat of the chair.

6. The vestibular optimizer device of claim 5, further
comprising a leg rest attached to the seat of the charr.

7. The vestibular optimizer device of claim 1, wherein the
support member comprises a shatit.

8. A system configured to admimster vestibular stimula-
tion to a subject having a head, comprising:

a chair having a base, a seat, a back, and a support
member, the support member extending from the base
to the seat, comprising a central longitudinal axis, and
being attached to the seat, the support member rotatable
about the central longitudinal axis, the seat adapted to
move toward and away from the base, the chair adapted
to move 1n a first pattern of movements;

a head engaging member attached to the back of the chair
and configured to engage the head of said subject, the
head engaging member having a main body comprising
a first side panel, a second side panel, a base disposed
between the first side panel and the second side panel,
and an adjustable headband attached to the base, at least
on other axis parallel to the central longitudinal axis
independent of movement of the chair about the central
longitudinal axis and adapted to move in a second
pattern of movements;

a moftor;

a first control unit operably connected to the motor, the
first control unit configured to control movement of the
support member of the chair;

a second control unit operably connected to the motor, the
second control unit configured to control movement of
the head engaging member; and

a goggle apparatus configured to be worn on said head of
said subject, the goggle apparatus comprising a frame,
a lens attached to the frame, and a strap attached to the
frame and configured to engage said head.

9. The system of claim 8, wherein the lens 1s able to

display at least one stimulus.
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10. The system of claim 9, wherein the lens 1s at least
partially opaque.

11. A method of administering vestibular stimulation to a
subject having a head, comprising the steps of:

placing the subject 1n a vestibular optimizer device com-

prising a chair having a base, a seat, a back, and a
support member, the support member extending from
the base to the seat, comprising a central longitudinal
ax1s, and being attached to the seat, the support member
rotatable about the central longitudinal axis, the seat
adapted to move toward and away from the base, the
chair adapted to move 1n a first pattern of movements,
a head engaging member attached to the back of the
chair and configured to engage the head of said subject,
the head engaging member having a main body com-
prising a lirst side panel, a second side panel, a base
disposed between the first side panel and the second
side panel, and an adjustable headband attached to the
base, at least one other axis parallel to the central
longitudinal axis independent of movement of the chair
about the central longitudinal axis and adapted to move
in a second pattern ol movements, a motor, a {first
control unit operably connected to the motor, the first
control unit configured to control movement of the
support member of the chair, and a second control unit
operably connected to the motor, the second control
unit configured to control movement of the head engag-
ing member; and

engaging said head of the subject with the head engaging

member;

moving the chair in the first pattern of movements; and

moving the head engaging member 1n the second pattern

of movements.

12. The method of claim 11, wherein the moving the chair
in the first pattern of movements step 1s performed before the
moving the head engaging member 1n the second pattern of
movements step.

13. The method of claim 11, wherein the moving the chair
in the first pattern of movements step 1s performed at the
same time as the moving the head engaging member 1n the
second pattern of movements step.

14. The method of claim 11, wherein the step of moving
the chair 1n the first pattern of movements 1s repeated.

15. The method of claim 11, wherein the step of moving
the head engaging member 1n the second pattern of move-
ments 1s repeated.
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